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m m m 

[0001] :^mmn. ^h'^>y^v>'^mi^mm-2mL^^<Dm^^^m(D^^^mmti^x 

[0002] m.itmmi-i. n>^(Dmm(Df^m'mm'f'm^mm^m\^^^mmmm7!)^^i^tti:^ 

^^ir:s,mm:it^xmmfmMt:^tifj:-d^h. m.mf:i:&mmi^xrixmm^±tfj: 

[0003] ^fflcDgtff-e«. mmKii^m\Y^mm^(Dm.^\t^ ¥^2oo^#{ctjjioTv^5 
o ^fc, ioi5K^^±.mmm\z.^^mt:\j-z.tmi^^fix\^^(iAMA. 279, 1200 
(1998) )o ^nx\>mM^u(DW\^mn^\-±. wm.m^^^^x2j5Q5A^m.mh^ 

^t:#^^2000^JtOl^^fctt-ei239#^^$tl.TV^'5(ff^^t!l^\ 
15^6^ 6 0 , ^mi^^#^55-^##»), 

[0004] mm^^\mm-rm\im<ofi:t^xh^mnm^'pm\-m^mmmmx^^o 
^m.m^^^mmmM(o^f£h(Dh\^x\i;,. mmm%im(.T%/\i°T^)^-^'^i^m^ 

BEST m^iLmva eop' 
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[0006] b:hyyA^^ff(C*3V>T.—iiS#M (Single nucleotide polymorphisms: S 

(O^Ofamm-n,. -t^;^?iT*UEl-^f ^tC^tlf^tLTV^Saeunemaitre. X. , et a 
1. , Am. J. Hum, Genet. , 60, 1448-1460(1997) ;Martin, E. R. , Am. J. 
Hum. Genet. , 67, 383-394 (2000)), 

[0007] aa^, y/i^^wcDit^^*}::, ^^JM^i^5g^^jov^T. mi^itit^^-c^fos^h 

^l=r-AP450 (GYP) tC^-t-5m^J(7)^'^ffi;|rW%-t--5h=3fi>'=«<5^V^i^X;ei5^JgUTt 

t<\.xmm^—¥-MYm-m.^^TmL't^:Lttm~^^x^x 

##fl^:fi:i^l: Brookes, A. J. , "The essence of SNPs", Gene, USA, (19 
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99), 234, 177-186 

$¥Wt^:iC^2: Car gill, M, et al. , "Characterization of single— nucleotide 
polymorphisms in coding regions of human genes", Nattire Genet 
. , USA, (1999), 22, 231-238 

#^#f=F:5:iSfe3: Evans, W. E. , &Relling, M. V. , "Pharmacogenomics:transl 
ating functional genomics into rational therapeutics". Science, USA 
, (1999), 286, 487-491 

##l^:5:i^4: Stephens, J. C. , et al. , "Dating the origin of the CCR5 
— Delta32 AIDS— resistance allele by the coalescence of haplotypes" 
, Am. J. Hum. Genet. , USA, (1998), 62, 1507-1515 
^#^:5;ife5:Tishkoff, S. A. , et al. , "The accuracy of statistical met 
hods for estimation of haplotype frequencies : an example from the 
CD4 locus", Am. J. Htim. Genet. , USA, (2000), 67, 518-522 

[0008] ^h'^>:^v'^^mw^mm-2WLB^(D^tE^mmt\^xmMi^mi^m 

:fy4>'mm. MHCmm. G-CSFlSag. TNF-a MiS. NF k MM. cAMPMil. 

^S^^^;7.y>'^^^^®-25t^^^ (Insulin receptor substrate 2:IRS-2) Q 
-SNP ID:IMS-JST040476) (i^AT. riRS-2jHS^j<bV>9)-L{-#^£-r'5^i^ 
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fifths l^i^o 

[0011] ^mm^hi-imcmwRs-2mi^^(D^mtmMmm^mmtm'p'^t(Dm^^ 
[0012] T^mmn^ TIB (1) - (19) \z7^^ti^mnmm^^mwp&mmv:^i^(D^tE 

[0013] (1) l^<^#(DthiRS-2il^^^(Djt{5^^#»^mb. ::tt^it=^ib-c^^jjBH 

[0014] (2) tMRS-2ai5^(Dil^i^#M(D#&^f|tliUT. l^=f^#(D^^jeH'|4 

[0015] (3) mm^(D\iHRs-2m^^(Dmm^^m^mmu :iti^mmt]^xmMm 
[0016] (4) ^hms-2mB^(Drmisd-(.f)^>hfj:^m^^hmitM{i^^j:<thi^(om 

i-S±|5 (1) - (3) {CIB^CD^^ ; 

(b) ='—h^^i^(Dmwimit^=ih'>f}^h±m25iom i t^i^stts^^M (at) ^^x^ 

(c) KM^(D|iiRP?flM=iK^/0^b±?Jftll64#@ i;i:j3(t5Sf;feM(A);a5ct:i^ 
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(f ) =1— K^*^t^lilRM^=iK>';d>e>3l 532# g (C) t^X^XJt.^ 

Mo 

[0017] (5) mm^^m(D^mK ^^i-:i-^YmM^mmi^'^m^ ^tLm^^m^ 

m:^^J^%^\^:t^Y{ASO)-Y^yV-^viyV^1&X. -^&£:7"^-r'V-#Sfe^ PCR- 
¥^i«^«5t#M(SSCP)5>W. PCR-fiJPS^m8ff>tft#M(RFLP):»-^ff. -T^ 

Ml^ffiifednass array) ;?)^p3nc6S|:d^ej3l{^t^§/i>7^i<i:'blO(D^^felCj;«9=fT^^tt 
^±IE (1) - (4) (CfEifeiD^&o 

[0018] (6) jte^^#M(^^w;a5^ ^^i^^^Y'^mmm^mKx.Y^t>ti^±.m^) 

[0019] (7) a{S^#M(D^m;55> PCR-$iJPW^t|lf>T-S#M(RFLP)i>*lftCj;^)fT*5 
i^5±IS (5) ic|B^(D;^^o 

[0020] (8) pcR-mmmmm)i^^m (rflp) ^tif i:MRS2it^^(^=3-KM^<?5 
[0021] (9) t:MRS2a^^t;i/N-ryyy>rxi-6r<i:;05X't^a^^^#Mi^i±iffly7-r-^- 

(b) tMRS23t^^=-(D3-KM^<D|li|RM*^=iK>';?>^e>-b?5tt2510# g (DATfi^X 

(c) tMRS2jl{Kd^cDn-KM^cDS3f^r?SM=iK>';5^b±?5tDll64#S(^A^sc{c 

(d) thIRS2aeiFO=r— m^(Z)^i?MM='Ki/d^f5l5870# g (DA;aSGl;i^M 
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[0022] (10) tHRS2»'K^j^yN^:/yy-rx-rs^<t;05-t?^6iliST-#M^Wffl:/^-r 

(a) ia^lj#-^: 3T-;^$ttSga^lJ(7);e-y=f^^W;r'^K. 

(b) ia^J#-^ : 6T'^$tbSSB^iJO;riJ=f ^j^-l^r^-^K, 

(c) IB^iJ^-^: 9-<:9f^^fim^mMV^?i^^U:^^Y\ 

(d) ia^ij#-^ : 1 2T*^$tl/^iE^iJ(0;^-y=f5^i5^1x^^K, 

(f ) la^i]*-^ : 1 7-e^$tt-5iB?ij(D;ry =fp?iJ'ix:^^Kc 

[0023] (11) Jil5(9)^ci|E^O;e-y=i'^i5'l/:t^KSr. tMRS2it^^(^#M1^mffl^^-r 
-^-*fc{ttMRS2jl^^(Z)^M^mffl:/p-:/i!bT^tf^^J^|Sl'l4ffi3|&^^^ 

[0024] (12)±|E(10) lC|E«0:^y=fp?i^U:^^K^-^tP_h|B(ll) \Z.Um.(D^yK 
[0025] (13) ±|E (9) (D (e) (C|BttO:ry=f5<i^W;^-^Kt, ^JPS^^Afa lir^-g-tptMR 

-rSfci?>0±|5(ll) raictDdrixK 
[0026] (14)_h|E(9)^fci(:i(10) lC|E^(Z);e-y=f5<^l/:^^KMV^T^X-^yy>^^JJl 
J:5^^JMia'l4ISJ|S^?l^^^^E^j^y;^i^^¥iJ^-r5 -his (1) J:i|E«(Z)^*fe, 

[0027] {i^)±M{Q)(D{e)\z.umMv^%^u^^Yt.mmmmAiai it^m\^x^y^ 
•:^y/>'^-^^^J;^m^J^lattffi^^^^{i'-0^^Ey;^^^^flJ^-r;5-hlB(l)^c|Bife 

[0028] (16) JiiH (9) Jc:i5^(7);^-y=fp?^i/^^K^. WYiS2^it^^(D^m.^^m-:fy^ 

•v--^fc«tMRS2a^S^cD#M1tmffl^ci-7'<^bT'^tf»J^aH't4iI^^^^ 
[0029] (17)_bfa(10) (C|E«0;^y=f^>>^;^-^K^-^t?_h|E(16) (^|E^(^^5/K 
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[0030] (18) ±|H (9) (O (e) \z.^WL<r^iir^)-=i%^\yi>sr^Yh^ mwmM^ lir^lr'^tptMR 

-r6fci6(Z)±|E(i6) \z.^m.(0^yK 
[0031] (19)±|B(9)^fcfi(10) tc:|E^o::^y=f5?^i^;tWtr>^v>T^;:^-^y/>-^^ti 

12(2) l^iisfcco;^?*, 

[0032] (20)_h|E(9)(7)(e)}c|S^O;e-y=?-5<i^^;e-^Ki:. ^iJPS^^Afa I^f^fflV^T^;^ 

Mtr^m-t-§±|E (2) (c|S«(75^fe, 
[0033] (21) ±fE (9) ^fcfi (10) tC|Bgc(^;ty=fp^i^^:*-^K^ffl V >T-<^-^yy^JS^tc: 

[0034] (22) ±15 (9) (D (e) (^lS^(^;^y=f5^i5'l^:^-^Kt. ^iJPSl^^Afa litrffl V ^T^^^?. 
•:^y y>1^#i;iJ;S^^J® H14«5|st^^/>3£^j!£y>^i5'^^^S-r§_h|B (a) (cfsa 

[0035] tb(-*5tt6^^J jgH14«3|a^^^ii^^|g^y;^i7(^i|£ij^:^fe, ffi 

[0036] [igi]tMRS-2a'gT-(D«at*5J;tJ«it^^#M(^#?tji«^^-r«lil&l2lTfe'5o 

[0037] imum\^^\'^^r%m^ m.mun. ^^^=eif(^iifs^tc<i:-5^^ft, i 

UPAC-IUB(^^^[IUPAC-IUB communication on Biological Nomen 
clature, Eur. J. Biochem. , 138:9(1984)], ^^^W9\\'5UiXr%JW^^\\^^ 
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[0038] ^PJIffl»4^{-^$ttStMRS-2Jte^^cO</yASa^iJfi, i^>';^f — ( 

Sanger Center) CC>^/>-vv?i»(Mohammadi, M. ) JJl<toTGenBankT^-fe5/ 
->3>'#-^:AL162497^LT#^$tLfc^:ftl43. 409|gSS(bp)OiB^J(73'tJj;i 

[0039] GenBank (accession niimber XM 007095) <J;t)A^UfcIRS-2 mRNAO 

iB^|J^t#i±IEALl62497(DiS^|J^f#t:S^;lbT#e3ttfc>//ASB^|J;^)*f>^i^^;^^ 

^i-i32, 730bp-t?fc5o -(^3l'fe^f*AL162497C0ia^iJ-e(i93673-126402bp 

j3:t@^-f-^o mi^B^(Dmm(Dmm^mi\^^-ro mi^. tex. ij*3j;t;«rEx. 2j 

f*2o(DaiiJ^y>'Sr^-f-„ ^fnil:#LT^i-B&-i-{*, •?rtL-€tbi^T<^^^(SNP)% 

C-4587A ; tMRS-2it^^(7)='w-KMig^OlSil^MM=iK>';O>fj±0fE4587# @ 
AT-251 Odel ; tMRS-25HSi^O=i-KMJ^OSliRPg^^r2KV;e)^b-b?5^25 10# 

A15870G;tMRS-23HH^^<D=i-K^^(DS3lRM^&r3K>';5^bl5870# @ (^A 
;O^^G--(D^^, 

A29793G:tMRS-2il^^(D3-K^A^(7)|if?5g^^=iK>';0*^29793# @ (DA 

C31532del;tMRS-2it'e^(^='-KMJ^OS3m^^3KV;0-f>^2J^i^y^^<Z)3 
1532#@(^C(^j^3^o 

[0040] :2|s:0^^#lcfc*V FjI'Ia^^J T^jJS^fi. 27|s:^DNA(D^/cC^-f s ^tv^«^-rs^ 
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NAU. cDNA, y/i.DNA*5a;U?'^^DNA^^tPo ^y-<^^Kf^. ^c7)if>i-> IH 
[0041] *^c.^0J^*(C*5V>T. SNP (Single nucleotide polymorphism : —^^^ 

^m^^(Dmmtmit{^x^xm^ti^±t^mm (snps) (D^-f:f^^-ro 

mmBm^mMLmua^mmKmmi^xm.^^iiLmi^ismsNP^m^^^ 
m'^-:fy-tvxmm'r^^ti^^ox.mmmm^mi&mm<i^-mmmvy^^^nm 

[0043] :^^m:ffm\z^^xmm. fm^MsNPs imh. mMi&m^mmm^pmm 

mV:^^(Dmmtfj:^m^^mmm) l-n. tu3ziibfcC-4587A. AT-2510clel. A- 
1164C, A15870G. A29793G43j;t)?C31532del(D60(^ig^;eiS-^^tt5o ^tl 
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[0044] :^mm i^Xtllt. tMRS-2jt^^^(D#M (SNPs*5j;t>V>y n^jr^T") ;iS;j^a:i-c^ 

[0045] ^mm:^mc-D\^x^uT{ctr^i-^, 

xmMf&m&mmm:i^m.(ovy^^(D^^^m'^-t^h<Dxh^o 

[0046] fcHRS-2i»fe ^ (sisTP.sl (nmu 

^i^tL.xm^^m^(D\iHRs-2m^^^mm-r^o ^#m(snps) ^m-r^m 
tc\iHRs-2m^^<DM.i^^mmmmim'^\^ ^x. -f^mi^B^ji^mm^K^ 

K)^M\^MM-^^^t:^^X^^[MolecnlaT Cloning 2d Ed, Cold Spring Har 

bor Lab. Press (1989) ■M±<t^mmnm.m^^m^misiuuii. ^:^±it 
^^mii986)f£if0m'}o 

[0048] A^2t^6^JJ:{t, fcMRS-25t^^(DSNPs^^-^5fch^^jjgHtt^*i^^)^/>5[ma. 

'^^^-^^Xt.J:v^Ji^^^:7^^-:/\ ^ijpg^^, fet^*:^=e^S^ffiV^fcSfeCProc. Nat 
1. Acad. Sci. , U. S. A. , 78, 6613(1981) ; Science, 222, 778 (1983) T^^if 
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[0049] ±gEtC*3 V ^X. cDNASfcfiy yADNA(Z)^M^LT{i . IRS-23t'S^ (SNPs) 

yj-.I)NAX^^(D7!)mt.V\,\ :itlhmmmt^(b<DRNA<D^m. mRNA(7)5>il 

^'^y— . Mx.fii5'n-i^7^-/^|±(Clontech Lab. Inc. )/.C^J;l9rtTlS$ttTV^5 
[0050] HIfMit'e^^cDNA9-l'^7y-yO^Pj^^y-::i:Xi/i-5^lfe^>^ #{^$IJPg^tb-f , 

[0051] ^i^^y— =>'^ffl::^9-f-7-tLT«. ma(^t:MRS-2aiH^^(D:^SgB?iJ'lt^i:i 

^i-—-^^mfj:t*<D^^(D:^mKX<>xmj2^-t.-^^^t-;b^x^^n^^mmm. if 

m^ttfem> -fl^^^^^J. /Wv^7^7— if/.e^cD^^, *rL#:7:e^^M^T*# 

[0052] tttflbfc3t^^^fc6v^^tmRNA{*. m^^mmmiz.x^xmm^'^^:Lti!)^x^^ 
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(Dt-r^^t^^X-^^. l&^^m^'^m<Dmtl^X\±. PCRfeCSaiki, R. K. , Bugawa 
n, T. L. , et al. , Nature, 324, 163-166(1986)), NASBAfe(Comptom, 
J. , Nature. 650. 91-92(1991)) , TMAfe(Kacian. D. L. , and Fultz, T. J 
. . *S#fF||5, 399, 491^(1995)), SDA?5fe(Walker. G. T. . Little. M. C 
. , et al. , Proc. Natl. Acad. Sci. , U. S. A. , 89. 392-396 (1992)) t^^^'^O^ 

[0053] pcRmfj:t'xmm^^ft^m^mn<D^m^mn. '^m. m^i^vji^m^m 
m^jt^zx. *^0j{C'0^stMRs-2it^^^(sNPs) (omm^m^ti^o 

[0054] t:MRS-2i»^ H^^gy(ni^m 

m^it. rmi)-(8)K^-r^m(D:}7mz.%<^xMm-t^zt7!}^x^^. 

[0055] (1) ^^u^^h^m.^mmEPMi^'^m 

IRs-2it^^^co^m^*^ ^(Dm(Dmm^(Dmmmwmmzmm^tix\^^^. m 

X.fi^^-r::^=5ri^fe (Sanger, et al. , Proc. Natl. Acad. Sci. , U. S. A. . 74 

, 5463-5467(1977)), -v-^-thA-df^VW^-bfe [Methods In Enzymology, 6 

5, 499ii98o))/j:t'(D^^u^'f-vw.mm.^mn^^m\^^^-^xmm'f-^^t^^x 
#5o ^(o:)jmtPCRmfj:t*<DDNAmmm^m^-^tc^mi^'^^xhmm-r^:Lt 
hx^^o '>M(DDNAU.^^m\^^xmm^><^^m^vf}^hm^^^xj^mm<D 

[0056] r<D0^Lv m:^m^i-i. M^i-^pcRmxmm^'^tcMB^WT Jt^fcf* 

-hm^j:tic%<:>xm.m^mnm^^>->y>:^'t:6:iti,c^mmx^^. sfc, mm 
^a-±mm<D>^^^^^^:^^^yhfj:t*^m\^^x^i^u:i-^h'mm^^^-r^^ 
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[0058] (2) xt^/J» fe^^i#S6^;^Urf3^^l^::>^^K-K-y^:/p>yKfe 

IRS-ajt-e^^mt^SiJ^^^LTfi. M±1&^^!>^mm^V=f^^U:t^h^ (ASO) 
-K5/h:/n5/h^ (Conner. B. J. , et al. , Proc. Natl. Acad. Sci. , U. S. A. , 
80, 278-282(1983))\zm:ffm^mif^:itT!)^Xt^o m^it^^h 

[0059] (3) -mm-^^ ^^-^^m^m 

lRS-2i^^^(Di^mn. :^i-y^iy3iyhm. t'n-^— #M¥2000-27 

[0060] m:ti^^-f'yy'-y3yhm^. ABl PRISM SNaPshot ddNTP Primer Exte 
nsion Kit(ABI/^'1'^v-;^■5^i^X^±i^)^SrffiV^-Cm^i-C^So SNPs{:i, ^^£:=^tvl;fe 
^Vfc'^tfty7^:<>'h^^ABI PRISM310/^377/3100/3700DNA Analyz 
er (V ^i* tb^ABP ■<^;^v^;^7^i=KX^tiSl) i:GeneScany7h'^7znT^ffi V ffl • j§f 
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tLfc^M#iaOv"->^^;;^JvitJ^oT^S{vil^^-rodNTPtr^Sp-t-5o DNA^y 
pJ^-if ^s^S#S-t-S<»:f ay (PPi) iir^^-rsco-e, ^ppiSfX/^:7y^— ^ ( 

Sulfurylase) J^cfclpATPfcaSil^-fr. ^tL^/l^V:7ai^— if cDSM<bbT^^;^tti 

:fjm^m^^titf. 96-^:^^/^^^i5^i^ifx^^\i'>^-r?>^t7!)^x^^o 

[0062] ±|S;^y£iC:JoV^T^m*3J;t>'^a^L-Ct*, m'^(Dh(D, mx.itJDNA^})?^y—^ 

^m. ^^>-y:^vi^^xxj^APs {Tfj'yiy^' mmy^m) t>htii^mmm. dATP c 

7=':^:3^-iXTxyt^>"3y^^^), dCTP. dGTP*5j;t>MTTP;?)^f./^:5dNTP^«^^ 
^t-rSTfflgCOSNP Reagent Kits (Pyrosequencing AB|±®i) T^^eif (Df^Mx 
3feTJ«};i i lljDNA@fl^iJ^tff(Dfca?)(DPSQ96^>;^7^i:s (Pyrosequencing ABtt®l) 
*3j:0«^(Z)^fflOfc:ie)<7)SNPy>'l>'>3:T (Pyrosequencing AB%M) ^Wt^^Z. 

[0063] ^fc. t°n->~<5r>';^^{^, M^f^H^fF^e, 159, 693^0|Bm^-t^^oT. m 
mimm. it^IU. ittlUfcPCRMi^^^Si^m, READITTM System (:7'np« 

[0064] (4) pcR-maiiij^m^^ajf sscp)^^^ 

pcRmmmm (-^^^^^dna) ^^^i^^vr^v/i^ 

T^Ky/vm^i^WjbT. ^(^^«i^(D|lMJ-J:<9-i^S^m(^^M^ItSiJ-t-§PC 

R-SSCPfe(Orita, M. , Iwahara, H. , et al. , Proc. Natl. Acad. Sci. , U. 

S. A. . 86. 2776-2770 (1989) )^$gffii-^-,bt,T't5o 
[0065] (5) PnTi-Mmmmmrt^^^ m(RVT.P)^ilfrf^ 
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^mi^. ^'JPS0^|ff>tS#M^^lT&(RFLP?£:Botstein. D. R. , et al. . Am. 
J. Hum. Gen. , 32, 314-331 (1980)) le:J;o-C=fT5ri:t)T?^'5o 
[0066] :i,#:^{;ifi. m:^n. tMRS-23tfe^^<^^2aii5^y^J;i#;&i-;5g g^c?^^^^ 

mm^m\^^^o :«>^/5*^RFLPi&{cffiv>^tt5^^ft. B^t-r?>m^mm(Dmm^ 

a iWll^T^So 

[0067] f^RFLPlSfeft, J:!9$?3il-fiPCR-RFLPi^, Wh^ibPCRm^tci-t^cD^m^J: 

^i^^^xmi^nNA^mm'mm^.^mizmm^tiK-Dmm^tifci^i^DNAiz. 

LT. ^m(o^^<Dmm^mm'r^:Ltt^^x^^. 

[0068] PCR-RFLPmica;§thIRS-25t^S^(7)SNP(D;itmtt. J;^9:ir^^(C}i'e?il;tfi 
^r(D:)fmK%<yXrfibti^o IP*>. :*-f . t^^^$:^}|s^}^)^6>thIRS-2a^^^(^yy 

i^DNA^^ft^t}u mm^^(D^mmiL^t^mi^(DDNAmji^mm^'^x^m 

[0069] ^l§B>^-e#^$tufcthm^JjgH'l4^)ia^i^/^-Jm^3im^5p^^;|r^t-l:hIRS-2 
jte^^<^^M(A29793G) (Dm^. tHRS-25tfe^OifeSia^ij29793— 29796 
{4(^^i|K{::$iJPS^^Afa I(D#m6^^8fff--rh(GTAC)^^C$-li:6fcJ6. ^CD^ 

m^RF'Lpm^^-^x^m-r^^t:A^x^^o 

[0070] (6) ^>-^— jfe 
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IRS-2jt^^(^SNPs(D^^a:l«, (invader) mK^^Xhmm-t^:z 

•Lyamichev, V. , et al. , Nat. Bioltechnol. , 17 (3) 292-296(1999)^5 J: 
• ISI^#fF<2jMW09823774-^ («i#^2001-526526-i-) „ 

^^Cleavase^;!jP;%.Tai ^ f^W.^sm^^X^]^.^^^, 
~{^^^^^<D^ jj^imPdmWD^m^W. (SNP) ^^UTV ^?>#^{i, ^Mt^ 

[0072] ^^T'^^$tLfc||-(^:/n-^^>p3^glUfc5' y'7v:f\t^ nmhx^x'W:^^ 

Ri^;tvVdf^^^^(FRET):/i:3-:/{^tiffi6<3(C^^U. 5' :7^^^:/(^3' i^;6SFR 
ET:/n-yF^ A (invasion) i-5o ^mfCj^SS^S^S^w^). 

(i)^-(^SJ^^7i^?>fij^bfcMi^tc:^gM-r53' -glJg, *5j;t>*(2)-;^m:/n-y^ 
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[0074] (7) ^*6^U T7V^^APnRMtmj=# 
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[0075] -hlE-r^^^—y— Tyir-r^aqManfetCffiV :^3tfe^^L-C{i 
, FAM (6-;«7/V;}?=3ev^-:7/V:^l^5/-fe:^>') (D^oti:yj\^:^\^^y±yfl^^'^^^mf>^t^ 

ik%^m^^^-r^ijm%<k^xm.m^\-moh\B et ai. , (i984),nuc. a 

cids Res. , 12: 3387-3403*3j;myer et al. , (1990), J. Am. Chem. Soc 

. , 112:1253-1254^^f5«c$nTV^?)o 
[0076] TaqMan^i#:«<2j^-T?fel9, ^(DtzJh(D'mmM^Xj'^vYy^W.^^X\^^(DX 

2, 825. 976-i-(C|Ha(^);^^{c:tie5dN PE/^-r;rv^;^7^i^Xaj^<DABI PRISM 

[0077] (8) ga:4VtiTt+»fflVNfri»^ ^^ggj^mjfe(mass arrav't 

Mass array?fefl, #MivlJ;oT±C5^fl:(^^Sr^ttlt-6^ife-Cfc<5o ^W-M^ 
:<ttibLfcV^#M^'^tP^iS!cSrPCRJz:Tlti|ilLfc^, SNP{i«ii:ttr^:i#*ffl>^ 
^-r-v-^/N-f^y^VX^ii:, ddNTP/dNTP^^Jj^^^tfSi^^t^. ^!j;tJ^ddAT 
P, dCTP. dGTP*3j;t>*dTTPt^'^t?S^£:^^^fflv^T#*R^£:^^T5^^-C^ SNP 

\ci^-^x^^<DWiim\m^^^^M>, ^(o^^mm^^m^. maldi-tofs 

T#§(Pusch, W. , Wurmbach, JH. , Thiele, H. , Kostrzewa, M. , MALDI 
— TOF mass spectrometry— based SNP genotyping, Pharmacogenomic 
s, 3(4) : 537-48 (2002)) o^:^^J:i.'0SJx.f5Sequenom Mass ARRAYxn-T 
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w. sequenom. com/'Files/applications/'hme assay, html)o 

[0078] (9) ^(D#i.(Dj^mj^ 

(Do 

(b) M.^M^^ti^-r^PCR-SSPm: 

(c) pcR-DGGE m\immm^mv7\^m%^W}) m 
^muNAm}ftjE^DNAm}it^m^\.xy^^^v^yh^m^^^fc^. mm. 

(d) PCR-DGGE/GCi^^>'yfe(Shefield, V. C. , et al. , Proc. Natl. A 
cad. Sci. , U. S. A. , 86, 232-236(1989)) ; 

-li|EPCR-DGGEfeic;(jP;t-C. GC^Mi(D^\^mm^^Mmm<Di^mMmX^^ 

(e) RNase^Jfe^Ti/ir-t'ifeCFinkelstein, J. , et al. , Genomics, 7, 167-17 
2(1990)) 
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(f) in situ RT-PCR(Nucl. Acids Res. , 21, 3159-3166(1993)) 

(g) in situ /N^:/y^Vif— >3>' 

(h) lMf>'yD5/7^^>':J^(Sambrook, J. , et al. , Molecular Cloning a L 
aboratory Manual. , Cold Spring Harbor Laboratory Press: NY. (198 
9)) 

(i) K5/h/>^yyyV-e'—>3:/?fe (Southern, E. M. , J. Mol. Biol. , 98 : SOS- 
SIT (1975) ^^^^#3^) , 

(j) ^ytin situ^^^yUiJ^'^if— >3>'(FISH:Takahashi, E. , et al. , Hxam 
. Genet. , 86, 1416(1990)) 

(k) ^-o^fi^jy/^-z^'^N^^y^-f-^'— >3V(Comparative Genomic Hybrid 
ization:CGH:Kallioneimi, A. , et al. , Science, 258, 818-821(1992))^ 
(Spectral karyotyping: SKY: Rowley, J. D. , et al. , Blood, 93, 2038-20 
42(1999)) 

(1) mMXHm-^i^ (YAC) -<^^-(D^ti~'^^^^vi—^^t-r^:ljm (Lengauer 
, C. , et al. , Cancer Res. , 52, 2590-2596 (1992)) o 

;OKL-c. thiRS-2it^^(7)#M(SNPs) is^-c^y^vi^^:f^j(^iiii'^:itt^-^^ 

[0079] ^mm^^mmm^m'\±mmm<i^^m^mv:^^(Dm^i-t.±m^'^-^xmm^ 
[0080] ^(Dj:5(^y^^:d5ii5v ^t^i^^tifcm^n. mm^i^^-r^mK. mm^m^m 

[0081] ;*:^0J{:i=e^5tMRS-2it>fe^(7)SNPs(D^tt±i«. tbt-^sltS^^Jj^Htt 
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[0082] ;<^yzf^^l^;^^K 

[0083] ^(D^m-t. x'oMci!^ma-tmn(o^:^^/^r^y^hm. vymhv=^:^'r/i^mts:^ 

. 'B?'!j;tJ^ (Pharmacia LKB Gene Assembler Plusr-^r/Wv'Ttt^)/^^^"'^ 

-mmtDNA^^v?^'7'--^t^m\^^x.±m-'^m^f^mizmmm^m\i^^^:it 

[0084] mUy'^—'yt.fa'izfy^'^—tVxm\^^hM^V=^^ii^u:t^V(Dti^^ 

'r^h(D^i^m't^^ti^x^^o -^"y^-^-nti^xn^h. iRs-2mB^{^/Mi 

[0085] mniy'ti—y'^fat.-^'74-^—t\^xm^^bth^:t])==i^^i:7U:^^V^^^ 

2510# g <7)AW^^bfc^M(AT-2510del) , tMRS-2jt^^^(7)=i— K^*^ 
<Dmmm^^=^]^'>'-^^h±Ull64m @ C7)A/5^?5C--cD^M (A-1 1 64C) , tMRS-2 
iHS^O^i— K^*^(Z)S3iRMif^=iK>'>?)^fel 5870# i <DA^^hG^(D^m (Al 587 
OG) . tMRS-2jt^^(^=i-K^^<^^gRM^=iK>'36^b29793# @ c^A^^^f^G-^ 
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<D^^(A29793G) . *3j;TJ«fcMRS-2it^^<D=i— KM^(73|ffli;?MM='K>^/i^<b3 
1532# @ (DC^s^^Lfc^M(C3i532dei) c7)v^-f tb;?)^^-^.e<<^t>io^-^ti> j:5{c 

[0086] ^(DMi^mtvxit. ^^n&mmmi^iTjk^Mmmm-^-i. 2, 4. 5. 7, 10. 11*5 

j;u«i3-i6-e^$tbSv';^i7— K-:7°7^-x'— jBiTj^y^^— >?.-7^9-r-^— 3feu?tcga^ij 

[0087] ^fc. ^l§B^(Z)5t^i^#^6<]:7'n-:/iUTf:i. ttll5C-4587A. AT-2510deU 
A-1164C. A15870G, A29793G*3j;tJ«C31532del(DV^-f tL;0^^;|^mT?#S^ 

[0088] ^l^ffl^-vK 

[0089] :^mm^-yh(D—Di-t, ^'^e<tttMRS-2at^^cD6o<DSNPs(DDNA^>T-T* 

<Dim.mm^fatm^Mm(Dmm^hts:^mm^. /^^:7^y^5^vx■raDNAif>^•^ 
[0090] ^^m^yHc:tsiir^m<D^^tvxn. mmm. pcRmi^iii^^m^mm m^it. t 
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[0092] ^r. :^mm^mm\^<um-r^fz.ib. mmm^mi-f^i!)^^mmn^tnz.mm^ 

mmm i 

[0093] MMmi 

. mMmmmM(D^^KxmM^m^mmmt\.x^^mm<i^. mmMU^p 
. mmnmmfj:}ftm^^tix\^^^(Dx. mnm^i^i^^^^xn. :Ltih(DB\im\c 
n'r^m.mmmj:mMLm(Dm^^m:itt^iii>mt^fix\^^^o 
^^-rv /^'^m.mv. 1991^5^ /0^ibi996^io^ (Dmic^y^-j-]) /^^(Dmu^t 

ii-ffcm^<Do^. i§smmmm^2ooimM ^0^^200 1^12^ (Dm^. 'A^^mm 
KW,ti't^^t\::nmM*mh^tzm^84^ (l!^4:^'l4lt=l. 21 : D^n^m 

[0094] (b)M^a^iiM^ 

-<^-^y/>'S^M(Z) e«^&^v>(i$f cf^^^^^i^^^icii^ 

^j^TlC<£TU;^cS#-efeoT J.O e jfe^mSV ^•m^W.WLt^^'^ 2000fe6V ^ 
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(cm) > #^^SS#^tt21^ (DH) ^bfCo 
[0095] (c) ^g^Jr»f^i#^sq^ J:rJ^^S!J f SNP^ 

1^-rh;^7-c^Mil, mhc^*^. g-csfm^H, thf-o Mig. nf- « i|jg, cam 

"^■^^^ClSNPihttpr/ysnp. ims. u-tokyo. ac. jp/index_ja. html)d^ 
[0096] (d) M^^m 

iSCfife (1) iU^ (2) ^#:fliLTlliigbfCo 

(1) Lyamichev^ V. et al. , Nat. Biotechnol. 17: 292-296 (1999) ^ ^^Xf 

(2) Hl^ii#fF4^MW09823774-^ (98/6/4) 

^MSNPOy y-t.DNA^^§rPCRfe-eiii|iIi-5fcJ6 tc, JSNPT^^^L/cSNP 

^MSNPOjt^^#MSfi|iiJS-r5/cfe(D^i/^— — Tix-lr^^^f^ , jSNPt? 
1^f^bfcSNPS:'^tpyyADNAia^|J^f#{::S^v^Tii^<D^fe}c:J;^)f^J^S$Lfco 

#PCRRj^:;ti, lng^yM.DNA^mmKVXmmVfc. 15nh(DR}t^mn. dNT 
Ps(0. 25mM) , TaKaRa Ex Taq(Takaral±) {C^#$;rbTV>5PCRS^&ffl^^ 
5'>'T^tr^Si^::fl:<^l//lOfl:, :7;^-i7— K^^^-^?— ^yy^— ^:/^^^v_(?5>g.^,_y 

h(#130nM)SoJ;OTaKaRa Ex Taq(Takaratt) (0. 5U) ^-^A/XrV ^/Co #1^ 
^-IT^/l^f^DNA Engine PTC-0200(MJ Research|±^) }iJ:oTlii|iSb^Co PC 
RRftn. 94°C2^<D^, 94°C30#\ 56°Ct3U<{i58°C^>L<f^60°C30#*3<ttJ«7 
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li,-f>'^— ^ — T^y^^^m^'M^VXmMVfCo 15/^L<73SJ^?^^{i^ 5. 5XInv 
ader/^5'7T^(2. 75mL), lOXBioplex FRET Probe Mix(0. 75juL),Cl 
eavase VIII^^ (200ng/ jtx U (1 /z L) , PPI Mix (3 m L) , ^SiOTCRMi^^ 

[0097] (e) m^^m.mm^ 
[0098] iOMSm^M:^ 

mi&mwpmmmmmmmmmm^mic^i>i^n±i&B^m^^. continge 

ncy X z:^x;^htCj:o-CM:K?LfCo :t-^:^)tn-:f9^> (Brown) miZ^^^^mmi^ 
fc (Brown, C. C. , Am. J. Epidemiol. , 113:474-480 (1981) )» ^5/Xit<7)9 

5%mmKm nwoo\i(D:ijm^m v ^-c^mufco 

[0099] (g)M^ 

1 1 5il^^ tC#^£LTV ^5 1 88^(DSNPs l;ioV ^T±|B;^m^M V ^-C^WUfc^ 
:^>^fl-^e^J-*^>^it'^fi^^i#ofc#Mf*x Insulin receptor substrate 2(1 

RS-2)^^#^tLTV^/cCrSNP ID IMS-JST040476)o rc7)SNP}i, >Ct^S# 

:z(Di^^i!)^h. l:MRS-23ted^tc*3ttSSNP(*. ^;^-^y/>'iS-^ 1:1^:^1^3^^ 

hMRS-23t{s^^(D^^Si^f*, 'I'^'^^y^^S^I*:*®® e^T^U — (IRSs ; IR 
S-1, IRS-2, IRS-3, IRS-4)J^:||Urv^So ^l^^]}>'^^W(D'f-n->:y^i — if 

mtU ^ (GLUT-4) (n)UWm^hUM^^(DW^^ 

:ii;6s^pjn-cv ^;5)o ^^-ethiRs-2at'e^=-i:^;^-^y />'{cj;?)S*i^^iit^i?3!St(D 
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[0100] mmm2 WRs-m^^^mtmM^m^mnmm<>mt(Dmmm^ 

:/i/-t"6fcJi6}vl. GenBank (accession nxamber XM_007095) d^feA^bfcb 

MRs-2 inRNA(Dmmmm^7tic^mi^xmhtifc.iRs-2m^'f-^wyj>^ 

la^'J^GenBank (accession niomber AL162497 ^Sl43409bp) J;«9A^U 

f'o iiMRs-2 mRNA(Dm^mRs-2miSi^^^ts'^/j^Emt(Dmwj:i:tm^ 

:i<DmiS^^(D±Mi^32730hpX-h^tm^^tlfCo 

^i^tx^xn^ mmmi(DM^m^^(Dmnm-m<i^mff)mmmi2m^xxf^^ 
mm 1 2^j(^#^/ bfco 

[0101] ^PCRSJ^^fis 5ng(D<^/ADNA^^IJfflUT^JfeUfCo 10 u L(DR}tm-i. dNT 
Ps(l. 25mM),^'fb-^i/^i/!>A(3. 9mM) ,BMT>'e=-^Ml6. 6mM), 
;^ife^(67mM, pH8. 8). )3-^/V':^7:/hJ^i5'y— /KlOmM), :7;*-I7— K:?"^^-^ 
— tlJ/^'->^:r^-<-v— (D#ir5/h(l. 25mM), *5j:OTaKaRa Ex Taq(Takara 

O (Dimethyl stilf oxide) ^Mx.fCo 

^'^:^ZfM'tDNA Engine PTC-0200 (MJ Research^t$^) *fc(*GeneA 
mpPCRZ^:^TJ»9700(PEr-:f'7^]^^^-{:tiy^y'M±M) i^X^Xm^^'^tio PC 
RSf&fl> 95'C2:^CD=^, 94°C30#\ 58°CtjU<{t60°C30#, 72t:3:^^371^-f^J^ 
/l^trofc^, 72°C105^ra{C-Cft|l<D#SKJ^?^tTo;fe„ 
[0102] mhtlfc^PCRmm^. t'5/i/i5^-r-^-5^-^-RR^5/i5^;^(BigDye™Terniin 
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ator RR mix : PET^^^h^ • V;^7^i^XttM) V ^XRJt^^'^fc, 
M'fR^^mt, ABl Prism 3700 DNA Analyzer (PET:/^-t'K^^'l';^v/;^ 

xAttM)^^l*3V>T#bttfciJtSia?iJ'lt^^t.^tC. SEQUENCHER 3. 1 (Gene 
Codestti^) ^ffl V ^T^tmU. tMRS-25t^^_b(7)f4ff ^m^b;^, 

[0103] ih)^w<Dmmtmm^mm^m 

[0104] (c)^tf-^5>W 

^JS^!ll^lllD;^?'itC;(jPx.T. h^Z/y^-fet^^fe (Thompson. E. A. , et al. . 
Am. J. Hum. Genet. 42: 113-124(1988)) (CtigV\ ^T'17^X3g^^5p.;^>^ 
WC (D' = D/Dmax^fcfiD/'Dmin) trff ^UfCo 

[0105] (d);^m 

[0106] [^1] 





N (%) 


N (%) 


x2(df=1) 


P 


OR 

(95%CI) 


C-4587A 

CC 
CA+AA 


7(25.0) 

21(75.0) 

28 


29(59.2) 
20(40.8) 
49 


8.38 


0.0038 


4.35 
(1.56-12.16) 



[0107] [*2] 
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0¥&m 






OR 


■Ufa /— ■ -y 


N (%) 


N (%) 


x2(df^1) 


P 


(95%CI) 


AT-2510del 












AT 


7(24.1) 


28(57.1) 


8.02 


0.0046 


4.19 


ATdel+del 


22(75.9) 


21(42.9) 






(1.51-11.64) 




29 


49 









[0108] [^3] 







0mm 






OR 




N (%) 


N (%) 


x2(df=1) 


P 


(95%CI) 


A-1164C 












AA 


8(26.7) 


29(59.2) 


7.90 


0.0049 


3.99 


AC-KJC 


22(73.3) 


20(40.8) 






(1.48-10.73) 




30 


49 









[0109] [^4] 





mm 








OR 




N (%) 


N (%) 


x2(df=1) 


P 


(95%CI) 


A15870G 












AA 


10(37.0) 


36(73.5) 


9.67 


0.0019 


4.71 


AG+GG 


17(63.0) 


13(26.5) 






(1.72-12.88) 




27 


49 









[0110] [^5] 
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N (%) 


N (%) 


x2(df=1) 


P 


OR 

(95%CI) 


A29793G 

AA 

AG-K3G 


11(36.7) 

19(63.3) 
30 


39(73.6) 
14(26.4) 
|53 


10.90 


0.00096 


4.81 
(1.84-12.56) 



[0111] [^6] 













OR 




N (%) 


N (%) 


x2(elf^1) 


P 


(95%a) 


C31532del 












CC 


9(33.3) 


34(70.8) 


9.93 


0.0016 


4.86 


Cdel-Klel 


18(66.7) 


14(29.2) 






(1.76-13.39) 




27 


48 









[0113] ^l-6tc^^tb?)J:5(-, tMRS-2it^^cD=i— KMi^(DS^lRMii^::3K>'/0^ib_btjS 
4587# g c^C;a5AtC^mbfc#Mrc-4587Aj,J:, _L?jft2510# g (DAWjJ^^U 
fc#MrAT-2510delJ ±?5fEl 164# g c^A;iSCtJ:^mL;^#M TA-l 164CJ t 
. K^^(^^iRMM=JK>':0^?)1587O# g OA;aSG{;i^Mbfc#MrA15870G 
Ji. 29793#g(Z)A7)5G{c:'^Mbfc#^rA29793Gj<!r, 31532# g (DC/i^^^b 
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M^f^=lK>'ATG(^A^^•t-c 

[0114] mi] 





D' 


SNP 


C-4587A 


AT-2510del 


A-1164C 


A15870G 


A29793G 


AT-2510del 


1.000 










A-1164C 


1.000 


1.000 








A15870G 


1.000 


1.000 


1.000 






A29793G 


0.956 


0.956 


0.957 


1.000 




C31532del 


0.952 


0.953 


0.953 


1.000 


1.000 



[0115] m7i.v)^ ^^^vyi^m.mmi(Dmnm^:i^m^mi:i^ik<mj^\^x\^^fc^mn. 

[0116] ftjfi^ :^:^7:y^-\'— (Schacher, D. H. , et al. , J. Immxinol. , 164:113-120 

(2000)) 'wnw^Mmi.-eomm^uMsomwiixmi&m^t^it-t^ 

2a^^^^M<^9*3<^30(^igM(C-4587A, AT-2510del*5<J;tJ«A-1164C) 

.\iHRs-2^ik^^(Dm^m(Dmw^^-^^^ifox\^^^-^x2^-^-mmKiimL-x 
[0117] mmms 
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(SB^iJ#-^:1.4, 7, 10. 13i3X.XJPl5):$o^rJV^^—:^-:^9^'^—m^m^:2 
. 5. 8, 11, 14^oj:t)«16)^ffiV^T. DNA Engine PTC-0200(MJ Research 
|±S) ^/cfiGeneAmpPCRv';^7"A9700 {PF,Ty94Vy<^:^iy^y'M±M) 

[0118] [^8] 
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DMSO 




1 


+ 


1 


1 » 


1 


#1? 1. 


CO 


CO 


CO 


CO 


iO 

d 


CO 


1 V P 


o 
to 


o 

CO 


o 

CO 


o 

CO 


CO 


o 

CO 


5 Si 


5318-130339 


^491-127510 


5460-126479 


109859-109879 


96070-96091 


93139-93159 




CO 


Csl 


CN 


i ^ 


• « 


ID 


00 




iili> 


CO 

Eilr> 








^ 










131420-131399 


128930-128911 


127837-127818 


110260-110240 


96209-96190 


94616-94595 










o 


CO 


in 


1 








tIl^ 








C-4587A 


AT-2510del 


A-1164C 


A15870G 


A29793G 


C31532del 



[01 19] Rjtmm(Dm.}^itmmm2- (a) ic^-rm^x-h^, titcu ta-i 1 64cj m 



wo 2005/010183 



33 



PCT/JP2004/010722 



*8cf> rA29793Gj (Di^m\m^^fcV^<—:^y'^4-^— (SB^|J#-^ : 14) (D23# @ 

[0120] ^A29793Gi<Dmm(Di(km&.m-±. ^^u^f'vm.m^mm^^mLy^y':^^ 

v-^CSanger, et al. , Proc. Natl. Acad. Sci. , U. S. A. , 74, 5463-5467 ( 

1977) (Methods in Enzymology, 65, 499(19 

80)]i;i-C#M(Dl^tH^tTofco fflv^fc:/7>r-^— ^^9(c^-r(Ba^iJ#-^:3, 6, 9, 

[0121] [^9] 
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H3 












s ^ 

i " 


130363 


128562 


126929 


10231 


co 


130343-1 


128581-1 


126912-1 


110249-1 


94556-S 


1 -> 


CO 


to 

ti]c. 










IS 










C-4587A 


AT-2510del 


A-1164C 
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